SUMMARY Favism is a severe, acute haemolytic anaemia which occurs in about 20% of G6PD deficient'subjects after ingestion of fava beans. Since not all G6PD deficient subjects are sensitive to fava beans, the possibility has been suggested that extra erythrocytic factors may play an important role in the susceptibility to haemolytic favism.
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To test the hypothesis that an autosomal enzyme is involved in the pathogenesis of favism, we carried out a f-glucosidase assay in small intestine biopsies from normal subjects and G6PD deficient subjects with or without favism. 3-glucosidase might be involved in the absorption and metabolism of fava beans and a quantitative polymorphism could explain the different susceptibility to fava beans of G6PD deficient subjects.
Our observations showed no consistent quantitative polymorphism of 3-glucosidase in the subjects examined.
Deficiency of human glucose-6-phosphate dehydrogenase (G6PD) is a widespread X linked disorder which is mainly characterised by susceptibility to haemolytic anaemia after ingestion of certain drugs or toxic substances.'-3 Favism is a more uncommon aspect of GO6PD deficiency occurring after ingestion of fava beans.4 It is confined largely to certain Mediterranean countries (Sardinia and Greece) although sporadic cases have also been described in other areas of the world.5 Favism resembles,drug induced haemolysis, but differs from it in that fewer than 20% of G6PD deficient subjects appear to be sensitive to fava beans.6 Subjects sensitive to fava beans are, usually carrying the Mediterranean variant of G6PD, but until now no significant biochemical differences in (table) .
Comparison of the distribution between normal and G6PD deficient subjects (with and without favism) was not significant (x2>0O07).
Discussion
The basis of haemolytic crises after ingestion of fava beans associated with G6PD deficiency has not yet been elucidated. Previous studies suggested the action of some other genetically determined factor,'4 and the existence of an autosomal gene which favours the haemolytic episodes has been shown.7 It has been demonstrated that the frequency of carriers of the pa and pc alleles of the gene for acid phosphatase in erythrocytes is significantly higher in G6PD deficient males sensitive to fava beans than in the general population.'5 Decreased excretion of D-glucaric acid has been reported to occur in persons who are susceptible to the haemolytic effect of fava beans. It has been postulated that low urinary excretion of D-glucaric acid reflects a genetic abnormality present in favism.
This abnormality is probably located in some enzyme in the metabolic pathway of glucuronic acid. 16 Several authors have presented experimental data suggesting that various GSIf oxidising compounds in their inert form may be found in fava beans.8 10 The main active haemolytic agents in fava beans are divicine and isouramil8 10 and the different suceptibility to fava beans may depend upon the rate of their production through the action of ,3-glucosidase. This enzyme is widely distributed in several tissues but it is especially found in the intestinal tract.9 Assay of the enzyme activity in small intestine biopsy has become a recognised means of diagnosing enzymatic defects such as disaccharidase deficiency.'7 It is known that several enzymes show genetic polymorphisms and the variability of their metabolic activity could be connected with these polymorphisms. A polymorphism of the enzyme which cleaves the inactive metabolites of fava beans could explain the fact that some G6PD deficient subjects are susceptible to favism and others are not.
If our hypothesis were correct, we would expect to find increased specific activity of 3-glucosidase in some normral and in some G6PD deficient persons according to the hypothesis of an autosomal gene independent of the X linked gene. In fact the structural locus of the acid form of this enzyme has been recently assigned to chromosome 1.18 Our results do not show a significant difference in the mean activity of 3-glucosidase between normal and G6PD deficient subjects with or without favism. Moreover, the distributions of 3-glucosidase activities do not form distinct classes but tend to extend continuously both in normal and in G6PD deficient subjects (figure). Since G6PD deficiency is a necessary condition for the occurrence of haemolytic episodes, but is not by itself a sufficient condition, it will be necessary to test more intra-and extra-erythrocytic factors which could be involved in favism. 
